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To all whom it may concerw:

Be it known that I, WitLiam M. Davis, a

citizen of the United States, residing at Chi-
cago, in the county of Qook and Statc of Jlli-
¢ nois, have invented a certain new and useful
Impl ovement in Selective Signaling Systems,
of which the following is a tfull, clear COn-
cise, and exact descr 1pt10n reterence bemO*
had to the accompanying drawing, forming a

1o part of this specification.

My invention relates to a selective signaling
system, and 1s particularly WOH .:Ldapted for
use in connection with so-called " par tv-hne
telephone systems.

1 My system is of that Wpe in which select—
ive apparatus at a number of stations 1s per-
manently and at alltimes similarly connected
with an. electric circuit.
fore heen employed telephone party-lines in

20 which a bell or other signaling device at each.

of a number of substations has been connect-

ed with an electric circuit.
systems it has been the practice to operate all
the bells at all the substations when it has

2t been desired to signal any one substation. A
subscriber at the Tfirst substation will be sig-
naled by two rings of the bell, the subser iber

at the second substation 1s notified by three

. rings ot the bell, and so on, there being pro-
30 vided a code of swn%ls adeLpted to mdunte
which of the connected substations it is de-
sired to call. As distinguished from such
systems my invention pr ovides means where-
by a number of substations are connected

3¢ with a single line-circuit, while at the same

time the swnahno' apparatus at any one of the
substations may be actuated independently of

the signaling apparatus at all of the other

substations connected with the same line.
40  The objects of my invention are accom-
plished by providing signaling devices adapt-
ed to be actuated each bv electrlc currents of
a certain given peculiar nature.. Thus 1 pro-
vide one sign‘aling device adapted to be actu-
45 ated only by an alternating current. A sec-
ond signaling device is provided which is
a,dapted to be actuated only by a direct cur-
rent 1n one dlrectlon—tor msta,nce, the posi-

There have hereto-

In the use of these

ciated bell-coils.

tive direction. A third signaling device is
provided adapted to be actuated oan by a di- 50
rect current in the reverse or negative direc-
tion. Thus upon a single electrlc circuit
there may be. connected three signaling de-
vices, each of which may be actuated by a
suitable electric current independently of the 55
other sio'nftlind' devices connected with the
same circult.

A preferr edl embodlment of my invention
comprises an arrangement in which the first
signaling device consists of a polarized tele- 6o
phone-rmwer serially connected with a con-
denser in bridge of the electric circuit em-
ployed. The second signaling device desir-
ably consists of a polarized ringer in which a
back contact of the armature forms a part of 05
the circuit. Thus upon the attraction of the
armature due to the passage through the as-
sociated electromagnet of a direct current in
the proper direction the armature isattracted
to break the connection with the back contact, 70 .
and thus to interrupt the flow of current
through the electromagnet, whereby the same
1S deénergized to permit the retraction of the
armature, whereupon the circult 1s again es-
tablished. The operation 1ssumilar to thatof 75
the well-known house-bell, except that in ad-
dition I find it desirable to so polarize the

armature that it will be subject to attraction
only upon the passage of currents in one di-

rection. Serially connected with this signal- so
beil in bridge of the line-circuit there 1s

provided an 1mpedance-coil adapted to check
and largely prevent the flow of alternating

currents through this signal-bell. 1t will be
seen that the condenser associated with the 35
first aforesaid signaling device prevents the
passage of dlrect currents through its asso-
The third swnmlmﬁ device
comprises apparatus similar to “that described
for the second signaling device, except that 9o
in the case of the third instrument the arma-
ture is oppositely polarized, whereby the
third signal-bell is actuated only by currents
in the opposite direction to those adapted to
operate the second 51gna,11n0‘ device. It 1s 95

| now common pracblce in telephone installa-
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tions to provide bimetallic circuits to each of
the subseribers’ substations. In connection
with the use of the bimetallic telephone-lines
I find it desirable to connect between each of
the telephone-line limbs and the ground three
sets of signaling apparatus such as previously
described. Thus an operator at the central

station by connecting between either of the

line-limbs and the ground the terminals of a
source of current adapted to supply either an
alternating current or a direct current in
either of two directions may signal any one
of six substations connected with a single
bimetallic line, and, furthermore, insignaling
any one of these substations the apparatus at
the other substations will not be affected to
produce a signal. |

My invention will be more clear ly under-
stood by reference totheaccompanying draw-
ing, in which I have illustrated two bimetallic
telephone-lines 90 and 120, to each of which
there 1s connected the substation apparatus A,
B,C, D, E,and F. Ateach of the substations
there is promded a telephone switch-hook 1,
which when relieved of the weight of the
receiver 2 causes the closure in br 1dﬂ'e of the

- telephone-line of a circuit through a battery—
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transmitter 3 and the primary 4 of an induc-
tion-coil whose secondary 5 is connected with
the receiver 2. In addition to the telephone
instruments each substation is provided with
signaling apparatus, the signaling appara-
tus at substations A and B being identical,
except that the signaling apparatus at sub-
station A is connected between the line-limb
6 and the ground G and that the signaling
apparatus at substation B is connected be-
tween the line-limb 7 and the ground . The
signaling apparatus at substation A com-
prises a “well- known telephone-ringer 8, the
alternate energization of whose electromaﬂ‘net—
coils 9 9, due to the passage of an alternatmﬂ‘
current ther ethrough, causes the vibration of
the polarized armature 10 and the attached
bell-clapper 11. There isincluded in the cir-
cuit through the coils 9 9 a condenser 12.
This condenser is for the purpose of prevent-
ing the passage of direct currents through the
electromagnet-coils 9 9. - Atthe substation C
in addition to the telephone appar atus there is
provided a call-bell 13, which comprises elec-
tromagnet-coils 1414 and a polarized armature
15, adapted to be actuated thereby. Thecircuit
through the coils 14 14 includes the armature
15 and a back contact 16 therefor. A retract-
Ing-spring 17 serves normally to retain the ar-
mature 15 1n contact with the back contact
16. Thiscircuit alsoserially includes an impe-
dance-coil 18, adapted to check and prevent the
passage: of alternatmﬂ currents through the
ringer 13. 'The pOl‘LI‘IZELthIl of the ar matme
15 prevents 1ts attraction by the electromag-
net-coils 14 14 except upon the passage of a

current in one of the two directions. . l‘hus
the bell 13 may be supposed to be actuated

‘assoclated colls 18 and 18",
a source of direct current between the line-limb
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only upon the passage of a direct current in
the positive direction therethrough. The sig-
naling apparatus at substation D may be iden-
tical with that at substation C, except that it
should be connected between the line-limb 7
and ground rather than between the line-limb
6 and ground, as 1s the signaling apparatus
at substation C. The signaling apparatus
at substation K may be connected between
the line-limb 6 and ground, while that at
substation I is connected between the line-
limb Tand ground. Thesignaling apparatus
at these two substations may be otherwise
identical. The apparatus at substation E
comprises a bell 13', whose electromagnet-coils
14" are serially included in a circuit through
the back contact 16’ and the polarized arma-
ture 15', the armature being provided with a
retracting-spring 17'. The circuit through
the electromagnet-coils also includes an im-
pedance-winding 18". It will be seen that the
signaling apparatus at substation E is iden-
tical with that at substation C, except that the
armature 15’18 oppositely polarized, whereby
the apparatus at substation E is subject to ac-
tuation only upon the passage. of a currentin
the reverse or negative direction.

a source of alternating current between the
line-limb 6 and ground G the call-bell 8 at
substation A will be actuated. The bells 13

and 13" at substations C and E, respectively,

will not be actuated, however, due to the pre-
vention ot the flow of the alternating current

therethrough, due to the impedance of the

coils 18 and 18. The connection of the ter-
minals of a source of direct current between
the line-limb 6 and ground will when con-
nected in one direction-—forinstance, the posi-
tive direction—cause theactuation of the sig-
naling-bell 13 at substation C. The connec-
tion of asource of direct current between the
line-limb 6 and the ground in the reverse di-
rection will similarly cause the actuation of
the signal-bell at substation . The connec-
tion of a source of direct current between the
line-limb 6 and the ground will not cause the
passage ot any current through the bell 8 at
substation A, due to the inter ruption of the
continuous circuit through the coils 9 9 by
the condenser 12. In the same manner the
connection of a source of alternating current
between the line-limb 7 and ground will cause
the actuation of the signal-bell at substation B,
the bells at substations D and F being prevent-
ed from operation by the impedance of their
The connection of

7and ground, it in one direction, will causethe
actuation of the signal-bell at substation D
alone and if connected in the reverse direction
will cause the actuation of the signal-bell at
substation K alone. When employed in con-

nection with a telephonesystem, I find it desir-
able to provide at the central station means

It will be

~apparent that by connecting the terminals of
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tor connecting the terminals of a source of
alternating current between ground and either
the line-limb 6 or 7 and for connecting the
terminals in either direction of a source of
direct current between ground and either the
line-limb 6 or the line-limb 7. _Aside from

the provision of means whereby the signaling-

currents of proper character may be con-
nected with the line-circuits the central-sta-

“tlon apparatus may be identical with that em-

ployed in a great many systems now well-
known to those skilled 1n the art, and herein
lies one of the principal advantao es of my se-
lective signaling system—that it may be em-
ployed in connection with any. of the well-
known exchange systems now in use. Inor-
der to 1llustrate the method of associating my

improved selective signaling system with a

telephonesystem, I have shown the line-limbs

6 and 7 for each of the telephone-lines 90 and

120 leading to the central exchange K, where

they are respectively connected with tip and
sleeve springs 19 and 20 of the line-jacks 21.

Contacts 22 and 23 normally make connection
with the jack-springs 19 and 20 and through
suitable conductors connect the line-limb 6
directly with the positive pole of a common
battery 24. The line-limb 7 is connected
through a line-relay 25 with the negative pole
of the common battery 24. This line-relay
controls by its armature 26 a local circuit
through the line signaling-lamp 27, the opera-

tion of which will be well understood by those

skilled in the art. The operator’scord-circuit

may comprise the usnal answering-plug 28

and the calling-plug 29, whose tip-contacts
are normally connected through the tip-strand
30 and whose sleeve-contacts are normally
connected through

circult the supervisory signaling-relays 32
and 33, these relays being shunted by the con-
denser 34, whereby the transmission of voice-
currents 1s improved. The usual operator’s
telephone set 35 may be included in bridge of
the cord-circuit by manipulation of the listen-
ing-key 36. - The supervisory relays 32 and

33 control, respectively, the armatures 37 and -
38, which in turn control local cireuits through

the supervisory signaling-lamps. 39 and 40.
The continui
lamps 39 and 40 1s controlled by a plug-seat
switch 41, adapted upon the removal of the
plug 28 from 1ts seat to connect the positive
pole of the battery 24 with one of the termai-
The com-
mon terminal of the relays 32 and 33 is con-

nected, as shown, with the negative pole of
the battery 24. I have illustrated a series of

six ringing-keys 42, 438, 44, 45,46, and 47,
each adapted to connect the termmal of a su1t-

able source of current with one of the line-

limbs 6 or 7 within the jack 21, associated
with which the plug 29 has been inserted.
The manipulation of the key 42 serves to con-

ground, as shown.
provide contacts on the ringing-keys, whereby

the limb of the line which 1s not utilized for
the transmission of a signaling-current may
be connected with the gr ound. Thus the.
lower contacts for the Leyq 49, 43, and 44 are

the sleeve - strand 31.
There are preferably included in the tip-strand:

ty of the local circuits for the |

nect a terminal of the alternating-current gen-

erator 48 with the tip-strand of the cord-circuit
leading to plug 29. The manipulation of the
key 43 connects a terminal—tor instance, the
positive terminal—of the direct-current gen-

70

erator49 with the tip-strand. Themanipula- |

tion of the key 44 serves to connect the negative -

terminal of the generator 50 with the tip-
strand. The manipulation of the key 45 con-
nects one terminal of the alternating-current.
generator51 with thesleeve-strand 31 leading
to the plug 29. Themanipulation of the key 46
connects the positive terminal of a direct-cur-

rent generator 52 with the sleeve-strand, and

a manipulation of the key 47 connects the
negative terminal of the direct-current gen-
erator 53 with the sleeve-strand. The other
terminals of these various sources of current

may be permanently connected with the
I find it desirable also to

75

80:

90,

connected with ground, while the upper con- -

tacts of the‘keys 45, 46, and 47 are connected

with ground. An impedance-coil 54 is con-

-nected between the positive pole of the bat-

tery 24 and the sleeve-strand 31.

The operation of a telephone system em-
ploying my invention may be described as

follows: Any one of the subscribers—for in-

stance, the subscriber at substation A on line - |
JTOO

90-—upon removing his receiver from the

switch-hook causes the closure of a circuit,

which may traced as follows: from the posi-
tive pole of the battery 24, through the line-

limb 6, switch-hook 1 at the station A, primary:
coil 4, transmitter 3, to the line 7, a,nd through

the lme-re]ay 25 to the eﬂ'ative pole of the

95
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battery 24. The consequent energization of

the relay 25 causes the attraction of its arma-

ture 26, whereby a local circuit is established -

to illuminate the line signal-lamp 27. The
central operator answers the line-signal by
the insertion of her answering-plug 28 within

110

a line-jack 21, associated with the line 90.

The insertion of the plug 28 within the jack
i causes a spreading of the springs 19 and 20,
whereby the circult through the line-relay 25
18 interrupted to cause 1ts deénergization and

1 1*5

the consequent extinction of the line signal-

lamp 17. It will be seen that the removal of

the answering-plug 28 from its seat will have
caused the closure of the plug-seat switch 41,

whereby the positive pole of the battery will

be connected with terminals of the lamps

39 and 40. The armature 37 will have been

attracted, however, by the energization of

the supervisory relay 32, due to the flow of
current through a circuit which may be traced.

120

125

as follows: from the negative pole of the bat-

tery 24, through the supervisory relay 32, the

‘tip-strand 30 of the cord connecting appara-

130
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tus, the tip-spring 19 of a line-jack 21, the line-
limb 6. the subsecriber’s telephone apparatus,
the line-limb 7, the sleeve-spring 20 and sleeve-
strand 31 and theimpedance-coil 54 to the posi-
tive pole of the battery 24. The attraction of
the armature 37 interrupts the otherwise com-
pleted local circuit through the supervisory
sional-lamp 39, whereby the sameisnotillumi-
nated. The supervisory signal-lamp 40, how-
ever, is illuminated, due to the flow of current
through the armature 38, which has not been
attracted by itsrelay 33. Theoperator commu-
nicates with the subscriber at substation A on
line 90 and ascertains the number of the sub-
scriber’s substation with which he desires com-
munication. Assuming this to be substation C
online 120,she inserts her calling-plug 29 with-
in one of the line-jacks 21 associated with line
120. - She thereupon manipulates her ring-
ing-key 43 to connect the terminals of the
direct-current generator 49 with a circuit in-
cluding the line-limb 6 and the ground-re-
turn. Current then flows from this gener-
ator over the line-limb 6 to ground, there
being one path through the signaling appa-
ratus at substation K, this apparatus, how-
ever, being polarized insuch a direction that
the positive current from the generator 49
does not effect the actuation of the signal-
bell 18’. The inclusion of the condenser 12
in circuit with the bell 8 prevents the pas-
sage of direct current from the line-limb
6 to ground through this bell. There is
another path for the current from the gen-
erator 49 through the bell 13 at substation C
to ground. This bell, it will be remembered,
was polarized in such a direction that the
passage of a positive current causes the at-
traction of the armature 15. Thus the sig-
naling apparatus at substation C on line 120
is actuated to call the subscriber to his phone.
Answering the call, the subscriber removes
his receiver trom the switch-hook, thereby
establishing a circuit through the supervisory
relay 33 to cause the attraction of the arma-
ture 38, whereupon the supervisory signaling-
lamp 40 1s extinguished. The replacement
of the receivers either at substation B on line
90 or at substation C on line 120 causes an
interruption of the circuit through the super-
visory relay 32 or 33, respectively, whereby
the associated supervisory signaling-lamp is
illuminated toindicate to the operator that the
connected subscribers have finished with their
conversation. She thereupon removes the
cord-connecting plugs from the line-jacks,
whereupon the apparatus isrestored toits nor-
mal condition. It will be apparent that if any

other of the subscribers connected with line
120 had been desired by the calling subscriber
the manipulation of the proper ringing-key
as hereinbefore described would have caused
a signal at the proper substation.

- The signal-bells which I have described as
being adapted for actuation by a direct cur-

765,461

‘rent, some in the positive direction and some

in the negative direction, may be described as
“‘rheotome” signal-bells, 1t being understood
by this descriptive term that in connection
with the bell there i1s associated means for
automatically interrupting the circult which
traverses the electromagnet-coils and the bell-
magnets. |

While I have herein shown and described
a preferred embodiment of my invention, it
will be apparent to those skilled in the art
that many modifications may be employed
without departing from the spirit thereof.
I do not, therefore, wish to limit myself to the

precise disclosure herein set forth; but,

Having described my invention, I claim as
new and desire to secure by Letters Patent—

1. In a selective signaling system, the com-
bination with a central station of a line con-
ductor leading therefrom, a return-path to the
central station, a polarized signal-bell and a
serially - connected condenser connected be-

tween said line conductor and said return-path,
‘a rheotome signal-bell in a circuit of high 1m-

pedance connected between sald line conduc-
tor and said return-path, and means located
at the central station adapted fto connect the
terminals of a source of alternating current

or the terminals of a source of direct current

between said line conductor and sald return-
path. |
2. In a selective signaling system, the com-
bination with a central station of a line con-
ductor leading therefrom, a return-path to the
central station. a polarized signal-bell and a

serially - connected condenser connected be--

tween said line conductor and said return-path,
a polarized rheotome signal-bell adapted to be
operated by a direct current in the positive
direction in a circult of high impedance con-
nected between said line conductor and said
return-path, a polarized rheotome signal-bell
acdapted to be actuated by a direct current in
a negative direction in a circuit of high im-
pedance connected between said line conduc-
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tor and said return-path, and means located

at the central station adapted to connect the
terminals of a source of alternating current
or the terminals of a source of direct current
in either direction between said line conductor
and said return-path.

3. In aselective signaling system, the com-
bination with a central station of a line con-

ductor leading therefrom, a return-path to the

central station, a polarized signal-bell and a
serially - connected condenser connected be-
tween sald line conductor and said return-
path, a rheotome signal-bell and a serially-
connected impedance-coil connected between
said line conductor and said return-path, and
means adapted to connect the terminals of a
source of alternating current or the terminals
of the source of direct current between said
line conductor and said return-path.

4. In aselective signaling system, the com-
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bination with a central station of 'a line con-
ductor leading therefrom, a return-path to the
central station, a polerlzed signal-bell and a
serially - connected condenser “connected Dbe-

tween said line conductor and said return-path,

- a polarized rheotome signal-bell adapted to be
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actuated by a direct current, in-a positive di-
rection, and a serially-connected impedance-
coil connected between said line conductor and
said return-path, a polarized rheotome SIO’I]‘Ll-
bell adapted to be actuated by a current in a
negative direction, and a serially-connected

1mpedance coil connected between said line
conductor and said return-path, and means

adapted -to connect the terminals of 2 source
of alternating current or the terminals of a

‘source of dir ect current In either direction be-

tween sald line condnctor and said return-
path.

5. In aselective SIU'I]ELllDU‘ system, the com-

bination with a centml station of a line con-
ductor leading therefrom, a retnr_n-pa,th to the
central station, a signal-receiving instrument
connected between sa,1d line conductor and
said return-path, said signal-receiving instru-

ment being responsive to alternating currents
and irresponsive to a direct current, a rheo-

tome signal-bell in a circuit of high impedance
connected between said line conductor and

said return-path, and means adapted to con-
nect the terminals of a source of a,lterna,tlncr

current or the terminals of a source of direct |

current between said line conductor and said
return-path. | | |
6. In a selective smnellno system, the com-
bination with a centrnl station of a line con-
ductor leading therefrom, a return-path to the
central station, a,polfn*ued signal-bell and a se-

rially- connected condenser connected between

said line conductor and said return-path, a sec-
ond signal-receiving instrument responsive to
a dn“ect current buti irresponsive toanalternat-
ing current, connected between said line con-
ductor and said r eturn-path, and means adapt-
ed to connect the terminals of a source of al-
ternating current between said line conductor
and said retnrn—path and means adapted to
connect the terminals of a source of direct
current between said line conductor and said
return-path.

7. Ina selective signaling system, the com-
bination with a centrel station of a line con-

ductor leading therefrom, a return-path to the

central qtet1on a signal-recelving instrument

reSponswe to an elternetmw current and irre-

sponsivetoadirect current connected between
said line conductor and said return-path, a

polarized rheotome signal- bell edftpted to be

actuated by a direct current in a positive di-
‘rection in a circuit of high impedance con-
nected between said line conductor and said

return-path, a polarized rheotome signal-bell
adapted to be actuated by a direct current in
a negative direction in a circuit of high im-
pedance connected between said line conductor

9

and said return-path, and means adapted to

connect the terminals of a source of alternat-
ing current or the terminals of a source of di-

rect current in either direction between ssnd

line conductor and said return-path.

- 8. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a bnnetalhc telephone-line extending from said
central station to a series of snbstntlonq sub-
seribers’ telephone instruments at each of said
substations adapted to be connected in bridge
of said metallic line-limbs, a common return-
path to the central station, a signal-receiving
instrument connected between each of said
line conductors and said return-path, and a
second signal-receiving instrument connected
between each ot said line conductors and said

70
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return-path, said first signal-receiving instru-

ments being responsive to alterna,tlno' cur-
rents and irresponsive to direct currents, and
the second signal-receiving instruments being
responsive to direct currents and irresponsive
to alternating currents.

9. Ina pa,rty -line telephone-exchange sys-
tem, the combination with a central station of

a bimetallic telephone-line extending from

said central station to a series of substntlons

" subscribers’ telephone instruments at each of
said substations, adapted to be connected in -

bridge of said metallic line-limbs, a common
return- path to the central station, a-signal-
receiving instrument connected between each
of said hne conductors and said return-path,
a'second signal-receiving instrument connect-
ed between one of said line conductors and
said return-path, said first signal-receiving in-
struments being responsive to altcrnntmfr cur-

rents and irresponsive to direct currents, and
the second signal-receiving instrument being
responsive to a direct current and irrespon-
sive to an alternating current.

10. Ina party-llne telephone- exclnnoe Sy S~

tem, the combination with a central station of
a bimetallic telephone-line extending from

said central station to a series of substations,

‘subscribers’ telephone instruments at each of -
said substations, adapted to be connected in

bridge of said metallic line-limbs, a common

'return—p‘tth to the central station, a signal-
:1‘60611?1110 instrument connected between ench
of said line conductors and said return-path,
a second signal-receiving instrument connect--

Go
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ed between one of said line conductors and

said return-path, and a third signal-receiving

instrument connected between the same hne
conductor and said return-path; the said first
signal-receiving instruments being responewe .

to alternating currents and irresponsive to
direct currents, the second swnal -recelving

instrument belncr responsive to a dn*ect cur-
rent in a positive direction and 11*reSponswe

125"

to & direct current in a negative direction and

irresponsive to an alterna,tmcr current, and
the third signal-receiving instrument being

reeponswe to a dnect cnrrent in a nee'atwe

I30
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direction and irresponsive to a direct current
In a positive direction, and irresponsive to
an alternating current. -

11. Ina party—-hne telephone-exchange sys-
tem, the combination with a central station ot
a bimetallic telephone-Iline extending from
sald central station to a series of substations,
subseribers’ telephone instruments at each of
sald substations, adapted to be connected In

- bridge of said metallic line-limbs, a common

return-path to the central station, a signal-
receiving 1nstrument connected between one

- of said line conductors and said return-path,
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and other signal-receiving instruments con-

nected between each of said line conductors

anc said return-path, the said first signal-re-
celving instrument being responsive to an al-
ternating current and irresponsive to a direct
current, and the second signal-receiving in-
struments being responsive to direct currents
and irresponsive to alternating currents.

12. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a bimetallic telephone-line extending from
sald central station to a series of substations,
subscribers’ telephone instruments at each ot
said substations, adapted to be connected in
bridge of said metallic 1 ne-limbs, a common
return-path to the central station, a polarized
signal-bell and a serially-connected condenser

connected between each of said line conduc-

tors and said return-path, a rheotome signal-
bell 1n a circuit of high impedance connected
between each of said line conductors and said
return-path, and means located at the central
station adapted to connect the terminals of a
source of alternating current or the terminals
of a source of direct current between either
of said line conductors and said return-path.
13. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a blmetalhc telephone-line extending from
said central station to a series of substatmns
subscribers’ telephone instruments at each of
sald substations, adapted to be connected In
bridge of said metallic line-limbs, a common
return-path to the central station, a polarized
signal-bell and a serially- connected condenser,
connected between each of said line condue-
tors and said return-path, a rheotome signal-
bell in a circuit of high 1mpedance connected
between one of said line conductors and said

return-path, and means located at the central
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station, adapted to connect the terminals of a.

source of alternating carrent between either of
sald line conductors and said return-path, and
acdlapted to connect the terminals of a source
of direct current between the return-path and
that line conductor to which said rheotome sig-
nal-bell is connected.

14. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a bimetallic telephone-line extending from
sald central station to a series of substations,

05 subscribers’ telephone instruments at each of | a bimetallic telephone -
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said substations, adapted to be connected in

bridge of said metallic line-limbs., a common

return-path to the central station, a polarized
signal-bell and a serially-connected condenser
connected between one of said line conductors
and said return-path, a rheotome signal-bell
1n a circuit of high impedance connected be-
tween each of said line conductors and said
return-path, and means adapted to connect the
terminals of a source of alternating current
between the return-path and that hne condtuie-
tor to which said polarized signal-bell is con-
nected, and adapted to connect the terminals
of a source of direct current between said re-
turn-path and either of said line conductors.

15. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a bimetallic telephone-line extending from

sald central station to a series of substations,

subscribers’ telephone instruments at each of
sald substations, adapted to be connected in
bridge of said metallic Iine-limbs, a common
return-path to the central station, a polarized
signal-bell and a serially-connected condenser
connected between each of said line conduc-
tors and said return-path, a polarized rheo-
tome signal-bell adapted to be actuated by a
direct current connected between each of said
line conductors and said return-path, and
means adapted to connect the terminals of a
source of alternating current between either
of said line conductors and said return-path,
or to connect the terminals of a source of di-
rect current between either of said line con-
ductors and said return-path. |

16. In a party-line telephone-exchange sys-
tem, the combination with a central station of
a bimetallic telephone-line extending from
sald central station to a series of substations,
subseribers’ telephone instruments at each of
sald substations, adapted to be connected in
bridge of said metallic line-limbs, a common
return-path to the central station, a polarized
signal-bell, and aserially-connected condenser
connected between each of said line conduc-

tors and sald return-path, a polarized rheo-

tome signal-bell in a circuitof high impedance
adapted to be actuated by a direct current in
a positive direction connected between one of
sald line conductors and said return-path, a
polarized rheotome signal-bell adapted to be
actuated by a negative current in a circuit of
high impedance connected between the same
line conductor and said return-path, means

“adapted to connect the terminals of a source

of alternating current between either of said
line conductors and said return-path, and
means acdapted to connect the terminals of a
source of direct current in either diréction
between said return-path and that line-limb

to which said polarized rheotome signal-bells
are connected.

17. In a party-line telephone-exchange sys-
tem, the combination with a central station, of
1ne extending from
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said central station to a series of substations,

~ subseribers’ telephone instruments at each of

10

20

said substations adapted to be connected in
bridge of said metallic line-limbs, a sigmnal-
bell at one substation connected between one
line -limb and ground through a condenser
and responsive only to altematmo' current, a
positively-polarized rheotome- bell at another
substation connected from the same line-limb
to ground through a high-impedance circuit,
and a negatively-polarized rheotome-bell at a
third substation connected from the same line-
limb to ground through a high-impedance cir-
cuit, said polarized rheotome-bells being re-
sponsive to direct currents and not to alter-
nating currents, all said bells being excluded
from the ta,lkmcr-cn cuit over said metallic
line-limbs.
18. In a party-line telephone- exchan oe SyS-

tem, the combination with a central statlon of

1

A

a bimetallic telephone-line extending there-

from, a signal-bell connected from each line-
limb to ground through a condenser respon-
sive only to alternatmcr currents, a positively-

polarized rheotome- bell connected from each

line-limb through acircuit of high impedance,

a negatively-polarized rheotome-bell connect- N

ed from each line-limb to ground through a

circuit of high impedance, and substation
telephonic apparatus for each bell adapted for
connection in bridge of the line-limbs, all the
bells being excluded from the talking-circuit
over sald metallic line-limbs.

In witness whereof I hereunto subseribe my

name this 23d day of March, A. D. 1903.
| WILLIAM M. DAVIS.

Witnesses:
Lyxy A. WiLLiams,
Harvey L. Hanson.
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